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The gene ontology (GO) is a set of three structured vocabu-
laries used by model organism databases to identify the roles
gene products play in the life of an organism. One of these
vocabularies, Biological Process, includes terms and relation-
ships that describe developmental processes. The vocabulary is
designed to be logically rigorous and phylogenetically neutral
so it can be used to computationally ‘reason’ about gene
products within a single species and across multiple species.
Development is particularly challenging to describe because it
encompasses information about not only generic processes, but
also must contain references to anatomical structures and cell
types. Here we describe the strategies that we use to maintain
biological accuracy in the GO by aligning it with external ana-
tomical and cell-type vocabularies. We also present strategies
used by GO curators at the Mouse Genome Informatics Con-
sortium (MGI) to precisely describe the developmental role of
mouse genes. Using several vocabularies in a ‘structured anno-
tation’ format, curators are able to accurately describe not only
processes, but detailed anatomical and cell type information
regarding where the processes are occurring. Finally, we present
an overview of the representation of development captured by
MGI from process-oriented, anatomy-oriented and cell-type
oriented viewpoints. We show the power of this data integration
by identifying developmentally important genes that have been
identified as orthologs of human disease-causing genes and
what developmental processes they may affect.
doi:10.1016/j.ydbio.2007.03.558
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Images of structurally complex biological specimens (such
as embryos), stained to visualise biological processes (such as
gene expression) are routinely used in the study of develop-
mental biology. Due to advances in automation technology,
the amount of such data is increasing. For example over
1,000,000 images are now being produced by several in situ
screening projects worldwide. Current methods for identifying
images that display similarities within in situ staining patterns
requires a step where a human must examine every image and
describe using words, the place (i.e. anatomical structure) and
pattern of the signal that is seen. By its nature, this method
tends to be partial and subjective. We have developed a novel
approach for describing gene expression patterns in the mouse
embryo whereby the expression information is directly
transferred from data images of in situ hybridisation or
immunohistochemistry assays into a spatial framework which
constitutes a series of virtual mouse embryos at various stages
of development. In this way, all of the data are spatially
standardised and can then be directly compared en masse
computationally for similarities between the spatial expression
patterns. We have used this method to efficiently identify
groups of images displaying similar expression patterns
(either across the whole embryo or in localised regions of
the embryo) from up to 2500 images and is scalable. The
resource is freely available from http://genex.hgu.mrc.ac.uk/
Emage/database.
doi:10.1016/j.ydbio.2007.03.347
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Oscillatory expression of genes in the notch and wnt sig-
naling pathways regulates somitogenesis and is central to the
segmentation clock. While studies of other vertebrate systems
has identified clock rates ranging from 30 min in the zebrafish
to 2 h in the mouse, the periodicity and components of the
human clock have remained unstudied. We have developed a
human mesenchymal stem cell model that can be synchronized
to display oscillatory gene expression. Microarray and Q-PCR
analysis of the known cycling gene HES1 identified a 5-h
clock-rate, consistent with data on the segmentation rate in
humans. In comparison, we observed mouse Hes1 oscillatory
expression in C2C12 myoblasts with a 2-h clock-rate,
consistent with previous studies. Further functional genomic
analysis has identified genes that display oscillatory expression
both in cell culture and during mouse segmentation. The notch
pathway modulator Maml3 and the wnt pathway gene Nkd2
were confirmed to display oscillatory expression by in situ
analysis and Q-PCR in mouse embryos. These findings
demonstrate that mammalian cell culture models can recapitu-
late components of the segmentation clock and that a number
of genes display oscillatory gene expression. Funding: NIH
RO1 AR050687 and the Burroughs Wellcome Fund.
doi:10.1016/j.ydbio.2007.03.348
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Pontocerebellar hypoplasia (PCH) is a heterogeneous group
of disorders that are characterized by a severe reduction in the
cerebellum and brainstem and a genetic origin is strongly
implied. A novel form of autosomal recessive PCH, PCH3,
distinguished by the presence of optic atrophy and progressive
microcephaly, has demonstrated linkage to chromosome 7q11-
21 in a family from Oman with 3 affected children (Rajab et
al., 2003). The purpose of this study is to refine a locus for
PCH3 by studying 3 additional families, each with 2 children
affected with PCH3 using human genetic linkage techniques.
Microsatellite markers harboring the region of interest were
used to map the inheritance of regions of the chromosome
from parents to affected offspring to identify genes with
possible causative mutations. Genome wide single nucleotide
polymorphisms chips (SNP chips) were also used to identify
regions of Homozygosity in the affected. Data suggest that a
large region of Homozygosity, elucidated by 250K SNP chips,
in one family overlaps with the linked area from the Omani
family, indicating a possible linked area of 5 megabases (MB)
on chromosome 7 compared to the aforementioned 21.5 MB
published region of linkage (Rajab et al., 2003). An exhaustive
sequencing of all genes in this 5MB critical interval is
currently being conducted. SDSU NIH/NIGMS MARC
Scholar T34GM08303.
doi:10.1016/j.ydbio.2007.03.349
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In the absence of Notch activation, Hairless interact with Su
(H) to get the Notch target-genes repression. Hairless, structured
by two forms of the protein, presents conserved structural re-
gions with important functional activities, as the binding motifs
for the CtBP and Grouch. Also has a second mode of repression
independent of the binding of those co-repressors, which means
there are other unknown functional domains. For these, is
important to understand the structure–activity relationship.
Here we have established the amino acids important in some of
the Hairless structural regions, by the analysis of 4 mutant fly
lines of Drosophila melanogaster previously described: H3,
Hw11, H107 and H133. These mutants were generated randomly
using X-rays; therefore the sequence changes and their location
were unknown. The mutant Hairless proteins showed differ-
ential activity between them and respect the wild type protein,
suggesting that the putative changes were probably located at
different regions of the Hairless gene. Those mutant alleles
were examined by both SSCP and sequencing analysis. A
secondary protein structure prediction analysis was performed
at the mutant Hairless proteins, as an approximation to ratio-
nalize the correlation between the structure and the activity.
doi:10.1016/j.ydbio.2007.03.350
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